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SUBJECT: Golds tone  and P a r k e s  V i s i b i l i t y  o f  DATE: A p r i l  1, 1969 

FROM: D .  R. Anselmo 
Lunar Landing S i t e s  - Case 310 

MEMORANDUM FOR F I L E  

The v i s i b i l i t y  of l u n a r  s u r f a c e  e g r e s s  u s i n g  t h e  
2 1 0  f o o t  a n t e n n a s  a t  Golds tone  and Parkes has been u n c e r t a i n  
for t h e  f i r s t  l u n a r  m i s s i o n  o p p o r t u n i t i e s  s i n c e  t h e r e  has 
been c o n s i d e r a b l e  u n c e r t a i n t y  i n  t h e  e x a c t  s u r f a c e  e g r e s s  
t imes.  The u n c e r t a i n t y  i n  e g r e s s  t i m e  a r i s e s  from a number 
o f  v a r i a b l e s ;  h y b r i d  v e r s u s  f r e e  r e t u r n  p r o f i l e s ,  l u n a r  o r b i t  
t i m e l i n e s ,  l u n a r  s u r f a c e  t i m e l i n e s ,  and t h e  l u n a r  l i g h t i n g  
c o n s t r a i n t .  The f i r s t  l a n d i n g  w i l l  b e  made w i t h  t h e  sun  
e l e v a t i o n  i n  t h e  5 to 2 0  d e g r e e  r e g i o n  and i t  i s  h i g h l y  prob- 
ab le  t h a t  i t  w i l l  be  i n  t h e  r e g i o n  from 5 to 1 3  degrees.  
It i s  p o s s i b l e  to i d e n t i f y  f o r  each  l u n a r  l a n d i n g  s i t e  t h e  
t i m e  p e r i o d  d u r i n g  which t h e  sun  e l e v a t i o n  meets t h e  above 
c o n s t r a i n t  and f o r  t h i s  t i m e  p e r i o d  examine t h e  v i s i b i l i t y  
from t h e  2 1 0  foot a n t e n n a s .  The a t t a c h e d  f i g u r e  g i v e s  t h i s  
i n f o r m a t i o n  i n  g r a p h i c a l  form f o r  t h e  Apollo l a n d i n g  s i t e s  
from June  t h r o u g h  December of 1 9 6 9 .  The P a r k e s  data  shown i s  
tha t  coverage  which supplements  t h e  Golds tone  cove rage ;  t h e  
o v e r l a p  has n o t  been shown. The P a r k e s  a n t e n n a  p o i n t i n g  
c o n s t r a i n t  o f  a maximum a n g l e  of  60 d e g r e e s  from z e n i t h  has 
been t a k e n  i n t o  accoun t  i n  t h i s  da ta .  

With knowledge of  t h e  sun  e l e v a t i o n  a t  touchdown, 
and t h e  f a c t  t h a t  sun  e l e v a t i o n  i n c r e a s e s  a t  approx ima te ly  
1/2’ p e r  hour  t h i s  g raph  can  be  used t o  de t e rmine  210  foot 
a n t e n n a  v i s i b i l i t y  f o r  any l u n a r  s u r f a c e  t i m e l i n e .  Note t h a t  
l aunch  da t e ,  t r a n s i t  t i m e ,  and l u n a r  o r b i t  t i m e  p r i o r  to 
d e s c e n t  need n o t  be  c o n s i d e r e d .  

2013-DRA-srb D .  R .  Anselmo 

Attachment 
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